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ABSTRACT: ‘The avthors present the results of an investigation of the stability of a {; 
circulation loop by studying the self oscillations produced in two-phase systems under} : 
natural circulation, at pressures from atmospheric to ten atmospheres, and heat loads 
up to 800 x 109 Feal/(m@hr). Principal attention was paid to the influence of the 
underheating of the water below saturation at the output in the heated section and of 
‘the pressure in the loop on the self oscillations, on their amplitude, on their fre- 
quency, and on the stability. The experiments were carried out in an experimental 
stand designed tc investigate the hydrodynamics, of two-phase streams in channels of 
various configurations. The tests consisted essentially of filling the’ stand with 

feed water and heating it electrically at different rates and under various pressures 
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PERIODICAL Radiotekhnike i Elektronika,1957,Vol 2,Nr 5» PP 660-663 (y.5.5-R-) wo 
ABSTRACT The works published on this problem offer no possibility of classi- 


fying the non-linearity of the passage of the whole radio-relay 
line by means of a measurement of the fading of non-linearity with 
harmonics .Here non-linear distortions caused by the discrepancy of 
the feeder are investigated.The author assumes that the feeder is 
homogeneous in all its Length, that the reflection of energy takes 
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crepancy with the load, that the reflection coefficients are small, 
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On the Calculation of the Crosa-Noises Arising Due to 109-5-19/22 
Dis-Coordination of Feeder in Frequency-Modulation Radio-Relay 
Lines of Comnunication with Distant Propagation of Ultreshort Waves. 


switch with non-linear frequency -phase characteristics,i.e. the 
problem investigated by S.V.Borodich in "Elektrosvyaz'",1956, 
1,10-213; f is the distance between the maxima of phase-distortion 
characteristic Af, is the maxinum frequency deviation. 
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"Distribution of the Envelope of the Amplitudes at the Output of a 
Selective System Under Accidental Frequency Deviations", by A.V. Prosin, 
Elektrosvyaz', No 1, January 1958, pp 9-14. a es ee 


; A method is given for determining the distribution curves for the en- 
velope of the amplitudes at the output of selective systems owing to ac- 
cidental swings of the voltage frequency. The distribution curves are 
obtained for the output of resonant systems consisting of n identical 
networks and n pairs of coupled networks, under the condition that the 
modulating voltage has a normal distributica and that the somalled 
quasi-stationary solution is used for the output oscillations. Simple 
formulas are obtained for the distribution function of a quantity that 
is the reciprocal of the voltage amplitude, and on the basis of these 
formulas it is possible to calculate the probability that the envelope 
will exceed a previously- specified value. The probabilities are plot- 
ted for various values of both the parameters of the selective systems 
and of the parameters of the messages, so as to make possible an esti- 
mate of the requirements that must be satisfied by the amplitude limi- 

ters. 
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("Sb, tr. Nauchno-tekhn. 0-vo radiotekhn, i elektrosvyazi im, A.S. 
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TEXT: . Several theories. of soattering of ultrashort waves by turbulent 
inhomogeneities of the troposphere are adopted as & pasis for considering a wide 
class. of characteristics of distant tropospheric propagation of ultrashort waves 
in the cases of directional and non-directional antennas. Simple formulae are 
derived for determining the power of scattering. Losses in antenna gain are 
determined. Transition characteristics of the troposphere are found, A possible 
frequency band 4s determined which: can be used for distant propagation of ultra- 
short waves, An expression ip derived for the transmission coefficient of a 
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cal and experimental data are compared, 
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in vhf tropospheric propagation 


are investigated using several theories of scatter of 


ultra-short waves 
troposphere. 


that due to scattering the electromagnetic field 
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geometrical considerations 
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the signal like a four-terminal, band-pass filter which 

- has the same frequency pass-band and the same transitory 
(transient ) characteristics as the troposphere. From the 
theories of Villars, Weisskopf and Nerton, an expression 
(Eq 4) is deduced for the transitory characteristic of 
the troposphere (E,/Em) when non-directional antennae 
are used. Eg i8 the maximum amplitude of the tropospheric 
wave for the steady-state scatter regime. Similarly, 
from the theory of Steras and Booker and Gordon (Ref 7)s 
the transitory characteristic of the troposphere is 
determined by Eq (5). Functions (4) and (5) are shown 
in Fig 1 (curves 1 and 2). For comparison the 
transitory characteristic from Ref 8 is drawn in the 
same figure (curve 3), The shapes of curves 1, 2 and 3 
do not differ significantly. On the basis of the 
theories of Villars-Weisskopf and of Machmore, the 
transitory characteristics of the troposphere are derived 
for the following cases 
1, Rectangular directional characteristics and the 

Card 2/5 antennae axes forming an angle 0.5 & with the 


APPR 
OVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001343310006-0" 


"APPROVED FOR RELEASE: 09/19/2001 


CIA-RDP86-00513R001343310006-0 


SOV/106-59-5-4/13 
Transmission Distortions in Scatter Propagation of Ultra-Short Waves 


horisontal (Eq 8 and Fig 2). 

2. Rectangular directional characteristics and the 
antennae axes horizontal (Eq 9 and Fig 3). 

3, Actual directional characteristic and the antennae 
axes forming an angle 0.5 ag with the horizontal 

(Eq 12 and Fig 4). 

4, Actual directional characteristic and the antennae 
axes horizontal (Eq 14 and Fig 5-7). 

From analysis of the expressions and the graphs, the 
following conclusions are made; 

1. The transitory (transient) characteristics of the 
troposphere constructed on the basis of the different 
theories of scatter approximate each other, especially 
in the region of small values of the paramster Zo 
i.e. for highly directional antennae. AZ) 
Curves constructed on the basis of Troitskiy’s theory 
give a somewhat different fall in the characteristic. 
2, To reduce the duration of the transitory processes 
it is desirable to increase the directivity of the 
transmitter and the receiver antennae in the vertical 
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plane. To reduce distortions and to increase the power, 
antennae with high directivity in the vertical plane 

and low directivity in the horizontal plane should be 
used, The fundamental reason for analysis of the 
transitory processes is to determine the "establishing" 
time ty and the delay time tg by which is meant the time 
between the step voltage at the input and the instant 
that the output voltage reaches the half-voltage point. 
The values of t, and to are obtained from the transitory 
characteristics for the cases given earlier. From these 
values the pass-band of the equivalent four-terminal 
filter and its transfer coefficient are determined. 
Finally, on the basis of expression for the psophometric 
noise power due to non-linearity in the phase 
characteristic of a four-terminal network in a telephone 
channel as developed in Ref (17), an equation is 
obtained (Eq 34) for the cross-talk power arising in 
long-distance, tropospheric, vhf, frequency-modulated 
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TEXT Several theories exist to-day explaining the scattering of ra- 


dio-waves by turbulent non-homogenei ties of the troposphere jin particular 
cases» in the present article, the author develops & generalized method 
taking into account all these theories and allowing to calculate the disper- 
gion power in the cases cf the anisotropic and isotropic turbulence. This 
generalized theory enables him to exemine the dependence of the stray field 
(at the locus of reception) upon the correlation function of turbulent non- 
homogeneities, upon the width of their enerey spe ctrum and upon the law go- 
verning the decrease in their intensities with altitude. In the development 
of his generalized theory, the author uses the formula giving the ratio of 
the dissipated power to the power in free space, and the generalized corre- 
lation function deduced by him in previous articles ("Radiotekhnika i Elek- 
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tronika™, No. 14 1959, and "Blektrosvyaz'", No- 8, 1958). He also refers to 
the works of Crain (Proc. IRE, No. 10, 1955), of Grainy Straiton, Rosenberg 
(Trans. IRE, Oct. 1953) and of Jogephson and Garlgon. It was shown in these 
works that the dependence of (AE) on the altitude is not constant [ Tee) 
being the fluctuation-intensity of the dielectric pernittivity of the tropo- 
sphere |. Since it is interesting to study the effect of this dependence 
upon the dispersion power and the losses in antenna amplification, the au- 
thor, after assuming that 


(8)? =o (3) 


where © is the coefficient of proportionality [ value of (Ae)- at 1 km alti- 
tude trum the Earth's surface, Wy the altitude over the Earth's surface and 
nm an arbitrary exponent, substitutes Te) and the generalized correlation 

function into the expression giving the dispersion power, where also appears 
a factor F determining the dependence of the disp ersion power on the direc- 
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tivity of the transmitting oF the receiving antenna. For non-directional 
antennae, F is equal to 1; and it becomes much smaller than 4 when the di- 
rectivity increases The reciprocal of ® determines the losses in amplifi- 
cation, occurring with, highly directional antennae. The author analyses the 
fomulae thus obtained by him for the dispersion power. and for the losses in 
antenna amplification. This analysis allows him to reach several conclu- 
gions regarding the dependence of the dispersion power and of the losses 
upon the characteristics cf the turbulent atmosphere. It also enables hin 
to compare his results with these ottained by other dissipation theories. 
The results obtaine2 by him are confirmed. ty experimental data. Here are 
some of his essential corclusions? 1) The form of the correlation function \ 
of the dielectric permittivity of the troposphere and the width of its ener- 
gy spectrum affect the dependence of the dispersion power upon the distance, 
the wavelength, the extent of the turbulent non-homogeneities and some other 
parameters. For a sharper drop of the correlation function and for 4 wider 
spectrum of non-homogeneities; the dependence of the dispersion power on the 
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Dependence of the Dispersion Power on the Statistical Characteristics of the 
Turbulent Troposphere 


above enumerated parameters is less pronounced, and vice versa. 2) The cha- 
racter of the variations of the stray field {az the locus of reception) also 
depends on the variation of the fluctuation-intensity of the permittivity of 
the troposphere with altitude. The more rapid the drop of this intensity, 
the more rapid will tbe the decrease of the dispersion power with distance. 
3) Under conditions of anisotropic turbulence, the dependence of the dis- 
persion power on the various parameters does not change. 4) The magnitude 
of the losses in antenna amplification is affected by the form of the corre- 
lation function of the permittivity of air, by the width of its energy spec- 
trum, and also by the character of the variations of (a €) with altitude and 
by the degree of anisotropy of the turbulent non-homogeneities. Formulae 
expressing the dispersion power for different values of n and p (p being the 
index of the generalized function in the rectangular system of courdinates) 
in the case of isotropic turbulence and non-directional antennae are given 
in a table. There are 3 figures, 1 table and 5 references, 2 Soviet and 3 
American or British. 
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ABSTRACT: Reference 15 made to a previous work by the author . 
; {Calculation of Power Dissipation sn Distant Tropo- 
apheric Propagat Lor of Ultrashort Waves, Elektrosvyaz's 
1958, 3, 5), Where Lhe eons Lunton Wat reached that 
antennas th greatest yertical and Lesser horleontal 
directivity ave optimal for tcopospherte scattering. 
Equation 
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shows the ratios p./P,., and Pi /Pes of scattering 
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nondirectional antennas respectively; F ( Gy a. xed 
is coefficient depending on the directivity, and equals 
1 for nondirectional antennas, put is smaller than 

1 for sharply directional antennas; a > a. : 


represent the angular width of directivity diagrams 
tn horizontal and vertical planes respectively. A 


reciprocal of F (CQ a ,) determines losses of 
antenna amplification L. Figure l shows the general 
relation between L and Oy a |, where yp, 1s 


one-half of zero dissipation angle. In area Ia 
horizontal directivity has a greater influence on 
amplification losses, while to area II the vertical 
directivity is determining. The character of this 
dependence 15 easily determinable from physics .of 
scattered propagation of ultrashort waves. For 
first approximated evaluations, Eq. (1) can oe 
replaced by a simpler express ion 
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where K 1s coefficient taking reflection from %h 
earth into account; O 18 scattering coefficien 
dis distance petween sender and receiver; V is 
scatter volume. The effective volume of trepospheric 


scattering Vorr» following the quadratic law of 
decreasing innomogeneous intensities with increasing 


height, is a triangular prism as shown in Fig. 2; 
a and b. The dimensions of Vor are 


2 
co 
U5 


da 1 dt 

yea ty dd = a" RO 

2 3 Tare “5 
{1 4 d® ‘ 

ly=do= La Voip aes 
v hog ef?” 96 p20 

: ; ” Re ge 


where Rorr is effective earth radius. Consequently 


the dissipation power of nondirectional antennas 12 


(4) 
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Formulas for power ealculation taking Eq. (2) and 
Fig. 2 into consideration are 


“Py Px 3% ay\* ‘ 
ao ft 3 aly 2 (1 —-— 
Pog Aes 4 aa ( =) ee O<aycy). 


Pa Pt 38 th a (tv) | - 
Pos Pag w5, “Ne/ (O<a,<O.5q, Oa, < H)- (8) 


From Eqs. (5) and (6) 1t may be seen that in the area 
0.5 Py Co ws < Py the horizontal directivity 
more strongly influences the losses of amplification 
(corresponds to area I in Fig. 1), while for 

o< 4 a 0.5 P the vertical directivity 1s 


governing (area II in Fig. 1). At present all prac- 
tical communication systems pased on tropospheric 
scattering operate in area I of Fig. 1, wherefore ‘it 
card 6/7 is of importance to use antennas with greater vertical 
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directivity. Finally the author refutes Hee ae ale 
the opinion of M. A. Yevdokimov (this Journets ee 
4.8, 1409), who presented different conclusions ae 
regard to the required directivity of antennas. 

are 2 figures; and 7 Soviet references. 
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PERIODICAL: Radiotekhn 


turbulent inhomogeneities 


ika, 1960, Vol. 15, No. 8, pp. 3-12 


of the dielectric constants of air, a method of 


TEXT: On the basis of the theory of scattering of radio waves on J 


calculating the cross dis 
modulation was developed 
relationship was observed 
parameters of the systems 
power of cross noise due 


tortions in multichannel systems with frequency 
in this paper. On the basis of this method a 
between the power of transient noise and the 
of tropospheric scattering. For determining the 
to multiwire propagation of ultrashort waves the 


method of correlation analysis (Refs. 1,2) was used here. In this method 
formula vi is obtained for the psophometric power of transient noise, 


formula (10) for the ener 


gy spectrum, and formula (11) for the correlation 
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function. The correlation function of cross noise is studied, and 
equations (24) and (25) are derived as initial formulas for. determining it. 
Together with formulas (9) and (10) these equations represent, in a 
general form, the dependence of transition distortions on the statistical 
characteristics. of the turbulent troposphere and multichannel communica- 
tion, as well as on the parameters of the system of tropcspheric 
scattering. Since, in the general case, formulas (10), (24), and (25) can 
only be solved by numerical integration the power of cross noise is 
determined here only for the most interesting case of the systems of 
tropospheric scattering. Formula (49) for the psophometric power of cross 
noise is given for an exact solution, and formula (50) gives an 
approximate solution. On the basis of the investigation carried out the 
following is concluded: To reduce cross noise, antennas should be used 
with higher directivity in the vertical plane and a lower one in the 
horizontal plane. An intensification of directivity of antennas 
essentially reduces the transient noise only for a<0.75 
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G “ 
(a = = , where > = 0.5 Qo, and Oo» is the sero acattering angle (Fig. 1))- 
) 


For a>0.75, nondirectional antennas may be used from the point of view of 
cross. noise. Cross noise increases rapidly with increasing length of 
traces and increasing number of transmission channels. The statistical 
characteristics of the troposphere influence cross noise. The more 
smoothly the correlation function of turbulent inhomogeneities declines, 
and the narrower the spectrum of such inhomogeneities, the smaller are the 
distortions. The more rapidly (Ae)2 decreases with height, the smaller 
are the distortions. At is the deviation-of the dielectric constants from 
their mean value in the corresponding point of space. The use of different 
kinds of fading-reducing reception with an addition of signals makes it 
possible to reduce the power of cross noise to one-half. In a transmission 
from more than 120 channels over distances of more than 300 km it is very 
difficult to fulfill the recommendations given by the MKKR (International 
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Consultative Commission on Radio Communications) (Ref. 12) even by using ; 
fading-reducing reception and pencil-beam antennas. *t is pointed out that 

the results of the present paper are in agreement with those of paper 

(Ref. 9) as to quality and order of magnitude. Recommendations are given 

for a more accurate determination of the cross distortions. There are 8 
figures and 13 Soviet references. 
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TITLE: Calculation of the interchannel noise power in long- 


distance tropospheric propagation systems 
PERIODICAL: Radiotekhnika ji elektronika, Vol.6, No.1,1961, pp. 14-24 


TEXT: The article constitutes an extension of the author's 
previous work (Ref.1), determining the interchannel distortion 
arising in scatter-propagation systems with frequency modulation 
due to the presence at the point of reception of a constant and 
scattered field, with relatively small delay of the constant wave. 
The analysis assumes the correlation functions for turbulent 
inhomogeneous air introduced jn the author's previous work (Ref.2)- 
The following conclusions are arrived at. (1) In multichannel 
communication lines using frequency modulation and frequency- 
division of channels, with tropospheric scatter propagation of 

UHF, the maximum interchannel noise occurs with scattering of the 
radio waves on turbulent tropospheric inhomogeneities. With this 
propagation mechanism the interchannel noise increases very rapidly 
with increase of half length. (2) The presence at the point of 
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reception of a constant field component in addition to the 
scattered field with relatively low time delay increases the 
magnitude of inter-channel distortion. Therefore, to have a 
more exact quantitative idea of the interchannel noise power, it 
is necessary to have exhaustive experimental data on the statis- 
tical characteristics of the troposphere - data on the 
correlation function of turbulent inhomogeneities of the 
GQielectric constant of the air, the scale of these turbulent 
inhomogeneities, the variation of intensity of inhomogeneities 
with height, etc. There are 4 figures, 1 table and 8 Soviet 
references, 
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, Where ay and u zn? and Uo3 and Uo are amplitudes of er and con- 
stdnt signals at frequencies fy and fy respectively; 0? - Pa 


ae of orthogonal components of random field vector; Re = a 
7 Re 143 Riz and Rig - correlation coefficients of orthogonal Stn ' 
nents of the random field vector éo = 1; é, = 2 form >0; In 0 


'’ Bessel function of the m-th order of the tmaetnsve argument. “the fo 
. analysis is restricted to the case when Uo, = Ugo = Ups The proba-_ . 


bility distribution: function is found next for the ratio of two 
amplitudes, the distribution of which satisfies Eq. (1). The pro-- | 
bability density W p (ay ’ Ky ) where K, = u,/u 1 ‘is determined first. 


fe After changing vari Suiee oa Uy for new variables Uys k, the Jaco-=- : 
bean of the transformation is equal to U,- Then the two. dimensional 
differential function 6f distribution of quantities Uys k) is 
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The probadility is found next for the occurrence that, the ratios — 
of amplitudes k, = U,/¥ ,H K ork, =u 1/Yg <K, where K <1, an 
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of quantities k, and k, are equal. Hence taking into account the im- id 
' possibility of simultaneous occurrence of Kk and Ky 
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is derived. For communication lines with very distant intermediate ae Z 


: ‘stations the magnitude of z is often z<1 which corresponds.e.g. ™, 
to y <1 and R>O.7. If so the expression (16) simplifies to the = + 
form of ; a Sas 
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- According to I.A. Gusyatinskiy (Ref. 2 Iskazheniya signala pri... 
rasprostranenii UKV za predelami pryamoy vidimosti (Distortion of 
Signal with Beyond the Horizon UHF Propagation) Sb. Trudov. N21 
MS SSSR, 1959, 1, 15, 15) for z<1l. The correspondence between R . 

i and the coefficient of frequency correlation of the signal amplitu-' 
des is determined by . coy 


~~ 


Figg (Af) RO om Ry (AN) Tn : | (18) - oe 


‘in which R,(4f) - the coefficient of frequency correlation of sig-/ | 


nal amplitudes in the presence of a random component of the field j 
at the receiving end. The complete expression. for Af, and analy-. .°°; 


sis of its parameters are given in A.V! Prosin (Ref. 4: K raschetu 
_moshchnosti perekrestnykh shumov v sistemakh dal'ney svyazi (Iva- 
-luation. of Cross-Over Noise Power ‘in Long Distance Communication), ° 4 
Ratiotekhnika i elektronika, 196], 6, 1, 14). There are 1 figure (§ 3 
and 4 Soviet-bloc references. : -e 
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TITLE: | Evaluating the reliability of tropospheric communica- 
: tion systems with correlated fadings 


PERIODICAL: Radiotekhnika i elektronika, ve 6, no. 9, 1961, 
, ’ 1578 = 1580 


TEXT: In the present article, the author determines the reliabili- 


ty of a long-distance communication system with two diversity sig- 
nal receptions. He assumes that there exists at the receiving end 
poth the constant and dispersed field and that fadings at different 
channels of diversity reception are correlated. According to 


n = (1 - 5) 100 4, 
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‘it is then sufficient to determine a two-dimensional integral dis- 
- tribution function 


7 ae aL 5 ot Ei 


me -¥ e Wa (ur, us dusts, (3) 
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| aa which the differential function of distribution is given by | 


See mee : “uhpul pul fut Sie sas 
— at a Sat y 
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Ka 2) = In| ar Jt [ar Ry ot] tn [- mr Ry | 
wy ‘and Ups Uo? aes - corresponding amplitudes of the overall and 


rg constant signals appearing the first and second diversity receptim 
channel respectively; o2 - Geter eres of orthogonal components of 


random signal vectors; R2 = R25 + Res 43 Ry, and R,, - the correla- 
tion coefficients of orthogonal components of the random field vec- 
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tor; Ey = 1; eS = 2 form >0O0}; I, - the Bessel function of the m-th 
a order of imaginary argument. Only the practical important case Uo1= 
= Yoo = Uy de considered. The approximate solution of Eq. (3) is 


found tirat: First the Bessel functions of an imaginary argument 
as a series | _ 


14(0)= 3 arwtren(@) (5) 


ds substi tuted into Ea. (4) where T- the genna-funotion. Hence 


: _s Cn) ‘a Amtek 
Ss=(i— Rye } ae) Drerira pee” x (6) (6) 
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is sEteined: a; in wie which ch I(u, r) - partial gamma function, 
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war ont oo 6 eam tex : 
Sa=(i— Re 1— 2 TEEN EEED a7 x (15) 


SF (m+en$144) ‘y 
x [3 FOF l + iety (af ' 


ie. ee 02 16) 
os Sa (1— RY) J) IRN (u, p) iu ( 


PRO ware tne ee eee 


are derived and particular cases resulting from Eq-e (15) follow, 
It is stated that with a random field at the receiving end, the re- 

-. liability of a two-signal diversity system depends upon the corre- 
_ lation coefficient: between the two signals, Significantly only _ 

‘ when R.> 0.6. It follows that in practice very often z<<.l. For z 
o a Bor J be SEE hes 
“ae FER yy 1 (ui, pr) 7 (us, pi}. (25) 
he eh sida kano ' 
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= Uy 


° "gan be obtained. For UW, = u, 


2 
22 


ee is 
ae | 2) Kl rpke: 2 
Sp =e [cr = #9) Get ple (26) 


“Analysis of the expressions given by the author including (25) and 


‘-. (26) shows that the reliability of a communication system with di- 
‘ versity reception is materially increased with increase of the pow- 


' er of. constant signal with respect to that of the random signal. 
- fhe least reliability is obtained when at the receiving end there 
. exists only the random field components. The increase of the corre- 


Pas lation coefficient between the diversity signals considerably de- 
“: greases the reliability of communication. There are 3 references: 


1 Soviet~bloc and 2 non-Soviet~bloc. The references to the Inglish- 
language publications read as follows: N.A. Huttly, Use of the te- 
trachoric cross-—correlation in hypotheses concerning auto correla- 
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TITLE s Transition noise in a two~beam propagation of radio- 


waves 


PERIUDICAL: Radiotekhnika i elektronika, vo 6, no. 11, 1961, 
1932 = 1936 


TEXT: The signal at the receiving @md of a VHF tropospheric pro- AO 
pagation system is a superimposition of two or more waves having 
different amplitudes and phases. This effect is due to m@lti-path 
Propagation and in FM and frequency compression communication ii- 
nes, this effect leads to transition noise in commtmication chan- 
nelse in the present short coumunication the author presents a ge- 
neralized procedure of evaluating noise, occuring in a two-path 
propagation of waves for a special case when the tr@q™@M@MBier fre- 
quency is automatically tuned to the optimum operating point at 
the phase characteristic of a t@-beam channel. S.V. Borodich (Ref. 
1: Electrosvyaz, 1956, 1, 10) has shown that the psophometric pow-— 
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er P, of transition noise, due to the non~linearity of phase cha- 
racteristic of a four-pole ina telephony channel at a point with 
zero reference level is given by 


2 
AF K - 
P= 109 Ke oan ° 695 A wee Pavy, (Bs O)+o.-ncom (10) if 


in which the phase characteristic is ‘Bvroximated by the polynomial 
og 


© (Aw) = ?, + 9,4 w + on hu + psAw? tenet Prd witos (4) 


Using Eqo (10) and the expressions for phase distortions, the equa- 
tion for ev wating transition distortion for a two~beam propaga- 
tion is obtained as 


2 
9,2 2 OF.K 
.- 20° KwQ-k c 2 6 4.6b 
26 aCe ta ae —7 O56 taduce av ¥3 (Bs O)tove (11) 
Here AFo = bandwidth of the telephone channel; Ky - psophometric 
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coefficient (K, = 0.75 at AP, = 361 Ke/s); AF = PB, = F, - the 
bandwidth of all channels; Fy and Fy - the upper and lower limiting 
frequencies of the multi-channel communication Q, = 2x B3 fic fe = 
2mt., ; Af, - the effective frequency deviation per channel; boy 


erencnae in nepers between the level of measurement of a snes Me 
channel (according to CCIF bog = —- 1.72 + 0.5 1n N, where N - nun- 7 


ber of telephone channels y, (B, 0) - a certain factor determined 


from graphs in fig. 0.2 of ee: 2: Inzhenerno-tekhnicheskiy spra- 

vochnik po elektrosvyazi, VII, Radioreleynyye linii, Svyaz'izdat, one 
1956). In real VHF communication systems the magnitude of time de- es 
lay does not exceed fractions of microsecond. (To - relative delay an 


time between the two beams) and thus t seviskies easily the condi-~ 


tion of ‘ 


nh, e frat 3 c=zl, . 22): 


‘where Mne - the effective modulation index. The analysis of Eq. 
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(11) shows that the maximum value of transition noise occurs in a’ 
channel with frequency QQ = Qo For k = 0 and k = 1 there will be 
no noise. Maximum distortion occurs for kn = 2 -V3. The mean value 
of noise Pna was evaluated, assuming that Pan varies in the same 

manner as i ane Tt and may thus be considered also as a random sta- 


tionay process. The value of this average noise power Ee is deri- 
ved as 


AE tt 2 te AB (1 — kp? . 
ee ys (By 21) ate (el 

Ted Of, kK? 

x dkd es )- 10 ao athakat sen ys (B, 9). 

a gn av ), 
in gaeeae ot transition evaluation is given. The moltichannel ByS- 
tem has: N= 240, 4 P, = 3-1 ke/s; K, = 0-75, AF = 1052-00 ke/s, 
Fy = 1052 ae = 4, Tam = 092 usec, ¥3(Bs d) = 0.45. From Eq. 
(17) P = 200 hE “vate. In the appendis the derivation is given 
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the BESM-2 Machine, 
version of codes. 
recording of such si 
to its level, which 
tape. 


The block dia- 
was used to analyze the 
radio signals. The authors ob- 
lity distributions of instantane- 
on functions, cross-correlation 
£ universal program worked out 
statistical characteristics of Signals, enabled the 
e all the characteristics named above within one cycle 
of calculations. The use of the above-described unit, which converts 
radio signals in such a way that they can be fed into computers, renders 
the system described especially useful 
characteristics of 
There are 4 figures 
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loRG: Scientific and Technical Society of Radio En ineering and Electro- : 
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TITLE: Digital-computer simulation of a multipath. channel with long rdistencs 

)UHF ‘ngpoapheric propagation 

SOURCE: Radiotekhnika,. Vv. 21, no. 2, 1966, 2-11 


TOPIC TAGS: -UHF wave propagation, multipath communication, computer 
isimulation.,. aigital computer, tropospheric radio wave, communication channel 


ABSTRACT: ‘The development of a discrete mathematical simulator of the tropo~ | — 
/Spheric channel is reported. The simulator permits reproducing random a 
characteristics. of such a channel which may be useful in planning multipath radio-: ae 
communication lines, The simulator describes a fluctuating quadripole whose 
random wi aenya ~frequency and ona ia characteristics are statistically | 


, 
7 : 
} 
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e| real tropospheric channel. The ‘received signal, asa: 
many random-amplitude, ‘random-phase waves, is described by: 
POUR ee. eet ao een thbe formula, a complex transfer factor 7 
x? (ete (01 >> u,(t).: of the quadripole! 4s derived. Physically, the! — 
Lee Oe _. ES yeceived signal comprises these three. ee 
Be Weak ee components: coherent scatter, reflection from 
various layers, and incoherent scatter: The average period of variation of the 
coherent scatter is assumed to be 1,.5—2 hre ar langer, af thea reflection, 2-12 
wnj of the iacahareat acatter, from a fraction to a few seconds. A aimplitied 
scheme of the machine algorithm of the tropospheric-channel simulator-is shown, i 
Simulated amplitude-frequency and phase-frequency characteristics ‘and also group! . 
delay time determined for a 300-km 1000-Mc line agreed almost exactly with the i . 
experimental characteristics measured on such a line. Orig, art. has: 6 figures, | 
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Upper tropospheric pro ation bE Wtrashort radio waves (Dal'neye 
troposfrernoye Panunontranonive ul'trakorotkikh radiovoin Moscow, 


Izd-vo "Sovotskoye radio", 1965. 4ly p. illus., biblio, 4000 
copies printed, ' 

GOPIC TAGS: radio wave propagation, tropospheric radio wave, radio 

* communication, space communication,tropospheric scatter communicat= : 

i” ion, signal processing, signal distortion, field theory 


PURPOSE AND COVERAGE: This monograph is intended for specialists 
working in the field of radiowave propagation, designers of long~ 
distance radio communication systems, and teachers and students of 
the advanced courses in schools of higher technical education, . The - 
monograph contains, for the most part, heretofore. unpublished 
results of Soviet experimental and theoretical investigations in the 
field of long-distance tropospherts yapaarsaaeshede Lie pore 
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